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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored, 
monitoring the designated event, generating the occurrence time value of the designated event 
and generating the number of times of occurrence of the designated event SOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to all the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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T-A4 0 2tr-^SrS§3 ! tf*\ ■ isXfJ»4 
0 2*»4,r-^Sr^flXI»C:t* J -C#S. iSJr^^T^ 
imz. ^7i-7 h4 7 0*^ ^cOUff^^Srn 
$-y ^fXf^-y h y • VJX9iK & 

m®^£&8mcoKMzmmmtzztih. t'o&^r 
x-i>. v-x ■ vitxftfffimmiztch*?^. m% 

y^rH^jL- -y h izMf-f* Z b t . 
[0022]ife^«. $iJ»(^M!J)ife^J;oT. 

i^ y h4 2 0*«. ^fr*^<T-^*^^'ffiffl^tg 

ztixwz^) t&Mt*mm5S.VT-?i%.\mm 
£ K mb^-v Y4 2 o«. ^.^mmm^~y Y43 
o ^ i ^£z\&m<7)im : m®ffizim tx . 

[0023] StSWtSr^i. 4rtS*fWK*3*L6*"C 

TD-fe y !HJS1/ i^'X 9 i^Mls : JX *> -y 

&fWffi(om%*w%-t&mz. MStm^oz^xY 
v-j*tm?i>zbtfx'$&. 
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[0024105 £#Btt£ fc . SitaWTo-b 

v^. ^tt-^5oo«. m$.vxhtixmi&z 

-thXW^X^h. ^7x-y^5 0 0T' 

cO^fyr-y^xfifc^Lu r^^gj SrW-fSfcvvbfi 

31 ^iB^ Ztlh A hcoWSMzm-f h £ fc 

5. SiJS0^^5O2«. K<?>ffi^m%®E<r>4 >f 

•y?x£fitfm>. ^7^^5 0 411. ^Ti-5ffe^co 

[OO2 5]05fcHL fcT^jWHI3 3*»U fjfi 

o^^j&^ae^^LT^s. ssT-f-T-^oorttf) 
[0026] -e-^ftb otc, m-osrr-r-r/HHB 

[ 0 0 2 7 ] 06 £#afr<J-S fc s 3TT Lfcd^tcBI't* 
fvcv>&. ift^co^ra. ^7r-y;P6 5 0^UT 

#x-^«a«. raa-ri»^^e6 5 2 
£irt&. ?mt. t- fivn^n^^zm 
•th^S(omm.x'h*) . .rfuckot. 70*7^, 
rot -ytmo 1 02 Jtli«$<o-f <y h £31 § jg<r l 

itLx&mthi (tt:imfT2tih)mz^<>h 

<m6 1 2£±fi£U ;^^M^6 1 2ti. 8fj£ 
Vhfi^-fcftt^ >f<yh- ?r6 14£$ffll,T, fc' 

[0 0 2 8]^7x-^6 5 0Ji, Earttioi 

tz\tmtl.<r>m*7V9 6 5 4 ££trJ: 3 {cj£5g£fi6. 

m<7>?u. &mz%ji&*ijtmtfbi 

Mi. MMCR6 7 0<07^-;PH6 7 2tC«toT$lJffli 



Sili>. 7-f-^K6 7 2<7)rtgfcL fl^6 1 3££j£ 
LT\ MW6 1 2S:7-<;^Uy^-f^v;kf- 

7-^^-9-6 1 ozww-t&coizmmztih. 4<y\>- 
-ye 1 6?r^LT®^^^<R*»»^fcemgs 

-T^tC^fflSilS. iR*'>y^6 5 4{i. r3-^6 
16*^-fy^y^>^ (increienter) 6 18fc$!ltl? 
^6 17£i*0. AJl6 2 0£-ft[,X1&*;Vy?£m. 

u aj#6 1 9*itLxz<r>mfct)*7>?nzm*m-t 
ztizj:->X'<>7V*yhZti&. mvyfcom 
li. -r y?0*y?6 i8fcioT4 y^U^yh? 
ft, -f y^U^y^6 18«, @6tC*$flT^SJ:3 

(c. ¥t%<7)Wi.t)*7y-?%mt-n>zttfX'%h. 

[00 29] lOifctiJi&cDPMCfctefflLT. 
iJtJiSI&OMMC R<07 4 -)V Ykzi. mmizm-yX 
gmzti&KyhomiZJi'Vy 7<-)VY 

6 74SrffifflLT. »J«I«^6 6 1 ££j£U -e<0^ 

PMC 1 664#. ^^y^^OlRIlIjKSrg 

cOSIH^i. Jn3t2§6 6 2fcJ:oTPMCl 6640 
7C<7)fi{C*D«$fl. PMC1 6 6 4tCfgtt£ 

flS. ^^TLtet:. ^T^^6 3 21C. ^7f 
-y;P6 5 OT'^T-rS^r^-f >-r>y 
tlh. ^7^^6 3 2^. »JfflfM^63 lCi^TV^ 
^-TP^1T6 3 0S-©I»LT. MMCR<7)7<-;WH6 

7 4 J: o XVm%1Xfr?lV1~7l'9 j r6 6 0 ^71" 

f-rP^-^-6 6 0*i. #JfJ«i#6 6 1 fcJ:->TJia^J 

«$fv-&^fc. 4^yv(>6s\±. mvyfmzta 

»S6 6 2fcj*^ Jl«S6 6 2«PMC5rSeirt 

[0030] 06-ra. m^yttf. fi^TT—y 

>V<rmmti&tLxmK%tiX^h. ZoKbWz. 

mvy?z, %-rT-7>M)*t>vtmmzftmi. tea 
i)*^4<yy- fflm*)?r&£V$£7?? r lz£'> 
x^yr? isyyx'ZhXoiz-th^ttfX'Zh. 06 
x\±. &7>i'-;y?izmm-t&4y?v*yfi>&FZti 

•//i-mBZim Lxmiwtii^nyiv-rz&mhr 

Zu-Y-ThZktfX-Zl. Z(r>mx\ %7Uztii*(0 
&£*' , 7yh-t&Zi:tfX'Z&. 

[0031 ] ft&mxymzti&i&s. ^7r-^6 
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^634£li, U-fe yhfi#6 21^t\ 
y^ofiSr-fefofc-rs. ZcO&ttVyfWV*'/ bfE 

*rrr-7VP6 5 0^04 y^y?X#Jg*rt£*i 

[0032] PMC HzMU(0mX\ 3M-/PF676 
#JfflUI^6 8l££j£U -£<9i|£3l. PMC 2 6 

SEMi. JOgST 6$ 2CiotPMC2 6 84 <07C<7)fi 
fcjDgSfU PMC2 684iCfStt$n^». 

v/h-7*u^^6 8 ov. mmm^e 8 1 kj: ixmm 

m. (BBHW *«3S6 82t;:&4>*U iHgft6 8 
2tePMC£H0rr.S>. 

10 0 3 3] iXWRLtimVM. PMC 1 iz£~?X* 
yhZilt. XftVUzX-yXmrnZtlZBT. PMC 2 

#-e§. .rfuctt. ^7-ri.^contftp^r^^^y 

h4<>hff<££tL&. Zff>mx\ *¥tW±. SSBSK^ 

t. ftTT&ftGizmt&mmm^ybmmmi: 

[0 0 34] 07^#«ttSt. 

toy&mtfTfiZtix^h. z<mmi±, ^nmsatm 

mz£r>xmtiZtih (Af»/7702) . KOtti? 
tl. ®^Ztxfztii^<Dt;Mz5ZTT-~7')l'C0mBZm< r ) 
m-ot: Uf7r7 04)ftt, sSTx-r/HlBKH 

mtURwyfZO*? b-th (xt»/7706) . 

®%<Dtii<frtfmfi21xX^hffilz, ffifflTOc^ti^^ 
T7 0 8) . -edT'ft^ii^Wi. ^Tx-TVUSBfc: 

0 ) , .KOSfUIte, /I— 7 • Ay ? LTToir y^tOH 
[0035] ttflJTOBCSiifc-f K> b t><m. L3r*>o 
(Xf777 12). *-5T***^t:ii» <5 



mtswjefrtH (x^.yr7i6) . -ea-c^v^ 
utifrtfmmztitiigr&iz 

(.X-f-y77 18) . *3T=5rV**£fcUL .I<9*!yi 

a. ^-7 • lx* m&**m&L. m^t 
[0036] tcoiu, o ^cojaaa. sas^oMic 
tfm^&iiz*tix^hmzm.mzmizixh. 

[ 0 0 3 7 ] 08 *&mt& t . &«W7o 
^(ct $ft3fej»es*ut-f ^y Ko-f <y 

K^tiat. ttig^-^rt^^p^'x^ii, 7d 

[0038] >K0*!UIfcL V7h«7xr*\ ^TLit^ 
❖fclffii-t* 4 ^y h WIsISc^«ff i&ft 3 P M C 

nmizmtisztiz (xf : /78 0 2) . -e<^, ^<?) 

ja^*ffiSrft3PMC5r^ffi?. (Xr-y 7-804) . 

>b<0®$Uz^X£Jjmt:£j8.-th (Xf7780 
8) . 

[0039] *mwi>tzt>?%mn. ±{c«l^*ii 

07-n-b >y tm^i^J'HR-f StSf^^lSWIIff iz X o 
t, S««7-o-t-yl7crH4|g^g(cfiT-rs^tgtt^ 

XT-^m^iK ^<?>ftmmmzs.->x7v±-/v 

[ o o 4 o ] *: 1 1 if . ta«w*^i. * * y 
fc'coro-fe-y^wK^^ff-fi,. ^^ij • r^-bx 

i&^COttfgJi. ^ft^ 1 • ^^r y X*>'yl 

£.?&mz, mmzmrnvmizzz. t^o^t. 
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9^X Zti&-fKXcr>* * 'J &W.X\ VimuiSxfllif 

imvwmzimtmiLX'Z*^. f§m**v ■ ~>x 

ti&ZtX'hi,. ?&Zix&tt5>). *SSrCJ4=5rV^3 

x ho^m i is^u • ••/ • 5 . 

SSI • -y xx • 5^*<^?qfirrStt«lT'ro-b 
[004 1] PBJIX * »J • y^fA Sr$6$«tCffiffl-r 5 

Ztlh***&<£&t (reorder) ffe<fr 
X'hh. X~n—Xijv ■ 7*a-fe>yim. 

&m&zii-?z>zttfx'zz,<?>x\ mzmi vov ■ * 
&ztz%ihtmx'it^-\-ttX' 

t^0<Mi. mi^tV- drA-yj^jL - iXtf. 

w&\%mz.z%^fimtfhz>frt>x'hh. tvy* 

[0042] xwrn^tztz-rmv untix. t*? 
b*7*-y-mfT<o%rrizni'&smcr>&wz. sst 
i-z&mtoizmrztLfiitii^com 1 v^>v ■ -y 

■ $XlzimLX!khti.&y-4 fMz^xmfet &z 

kwxzi. ■tnxdzxh-frzait&mfeemmtf 
wsn$ii. *cottttmzmm&imBztix:mz. 

ft&^- yV®m>±%%® J rtX'hZ>. ^TLSrU 

tiitizx ixmn&mGmt* j ^-y h commmm 

[0043] %£iz&mt&T-?tmi/xi-Mz$m 
tx*mi*m\Lxzrztf. ^m<r>9mk. rfwwo 

a y t x - ? »Tgg«Ef*c<o^tJ J: $ ^ ^ £ %B T*ft-f 
a-ytr-r-f*?. /v-F • f-(X7SI, RAMfcJ; 



I/CD- R OM£iV)feg*rirgffil«ttfc . x VDVm 

[0044] *mtn&m* m^twm<r>m<r)tz#> 
izwr^tifz^x-^ . wmmx'bhztzimLtz 

itfrtli&C ffl*ZtvtzBBiz*mmmi-&z\t 

mK a«#fcowfiT**-3. mam. xmvm 

ft. m&ZHJzL<?>X'h&. 
[0045] £ttt>t LT. *ftty*)ffimzmLX&.T 

[0046] ( 1 ) wm-Tu-t vvtmLnwyf 

mx't>nx. W£jm.W7y-?e>*co&i}*?y9i)K 
mstf-fW&i'XTJ*ft<ofefeiilxtz4<yh<rmL 
s-^yhu %m-&4<y hmzt. rnrnm 
ru-ir vWz£&ftG<QmfiWzm&%%ztiiz4 <y 
htov^TMSL. m§e&wm7v-tvwz£->xmif 
ztihi-Kxcyft&z-owx. m&%%Ztiiz4iyb 
nmm&mz&iLL. mmmmru-t-yy-tz^x 
^izm^iih^iz^x . 

mmz$tifz4 <y h<r>m.^t Lxmrn-zx^ 

>y7-$-$^t-trtf. ±IB ( 1 ) KfEifcO^ffi. 

( 3 ) fnei5«iwra-t: <y u-c i -^tiff^M^ 
Zti?ti\z'>\vxmL<r>%$&i\tz<l ^y h Zimth 
Xx-yr^?^^tf, ±E ( 1 ) (ciaK^^ft. 

( 4 ) SffiWTo-b y -9" t SK^* y ^ i: &^Ot- 

^am^xr-^x^^yh^^M-t^^&x'h-ox. 
w£mt.<r)ii*7y?<o*<r>&**7y?t)<^ mmf-m 
m^xT^c^^tifz-f^yh^m^i^^yh 

;p -a o b ■ A^y^i-t^-x^^zmmmf. ^ 

■yfft J: HM&mf Wzm§g.fZ%.Ztltz4 ^y V iz-o 

^xe&l. mtm^^^m^comi^^yh^ 

itifcJGS L'C . h?E^ 1 ^u-^VU •^^h-^'/y 
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(5) mmiru-rtfr- j<yb ■ i]*7>9ti>t><r> 
4<yhmt. mffi2ra-rt>\s • JKyb ■ 

ZMzSts. m (4) fcfe»<o;fri£. 

( 6 ) iSHSWrn-fe vVtmwtiVy 9 1 Sr-^trr- 

xntttrnttimzMij <> b<r>mi®m m 1 
**v**»«»wr»k tm&mmra^^izx^x 

?JJU1 Art TM h I. *ffiT-J> ^> T . 

a. 

(9) MeK249>4'*r, HJ&D<fr£lc»tS85&9 
^S^-f^hcO^^^^Vh-rS. JJE (7) 

(10) msdm3*}Vy?i\ l5fes««ro-fe 
-f^hOfctfca^M-*. JJ2 (7) caao*- 

(11) &«Wfc|g?T$ftfc^fcRtf *#J&0fg£3 

*ut <y b0%&mL&&&t&iz.tbtz. mum 1 * 

•> v * t ffiBfff 3 * •> fc (rmcry&Z^n-thx'r v 
r*$fefc*tr. JJE (7) fcBttOfltt. 
( 1 2) S««rro-b yD-t^R<o*»>y^i:S-^OT 
-^JftaxXxArtTM <y b tKRtltziMmWT 
$>^>x. m&m.cr>#vyf<r)#<r>&*}'jy?i)\ mi 



wro-b vwz£^xm?fztit>i-'<.xcDtii$izmth 
HEN&ztvfi'to bffimmm^m-htittxm 

tihft&zm&mn%%ztit:4 *y b<^m.mm 

(13) l-KXVtii&zmt&m&affiZZtitzJKyb 

<?>mL<Dmwm.t, *Kx<v&iLittirti\izmh® 
mfeztiizA Ky bcm&nmmwit oigog* » 

izm-t&mmi%.2nti4 <y bco^mmt txim 

•f&titb<D¥®*ze>izistt. ±te ( l 2 ) izWM<?)m 

a. 

d4) m&&®M7n*:v-y-i,z±'>xmTZtiztiiG 
(otft^tiiz^xmkni^ztifzj^ybzzmt 

htzib^m^^z-ttt. ±M ( 1 2) (cEKcOS 

s. 

(15) mw**?y?*'&ts®Wiru*. vvftoj 

<ybV>®WL£w\n?&tiibcOi'X ; rJ»X'g>^X. I5E 
WifM!i*jy90)*?<n&ii*jy?#^ mtmmru* 
'y*mcQm%ttjvt:<( <yb<nm.t:i>*7ybL. mi 

•f4«5esiifc-f ^y ho^m^m i a ty9frt> 
m*mfz#><r>mi&®t, mi&im7n*vwz± 
^x%&zmT2ti&ti$izmi-&m&ii%.ztvrz>('< 
yb<?^®&m2*i}y?frt>m*m&t:it>(r)m2 
#gt, t^xvrfiiGizmtzmsimMZtxKKyb 
<omi<?>mB®&t. -rKx^juc^^zmt^m 
imzztiM «.y b<m£<mmmt<m<rm&. 
mmmrv-t vwzx ^x&WMzmf sum 

(16) glgWTo-b ■y9-fcfi^<0^'>y^ b 

h->x. mvm.<F>i]*7y?<r}ii?<r>&i]*7y9tf. mi 
r-f^isx^^nrmi&ivrzl^ybim&ki] 
vybt. mm-t&j^ybzmfct&tzibnmtii^ 

m&ik®fo7a**yy-{z£&^(?mfifpl l zmi& 

feztifzj <y biz-?\,*x&&-t ht&m^is^tb , 

izm-f&m§imfc$itfz4^y b<n%&®gL* l &$i.tz> 
iz*xm3ttrk* mimimTa-t-yVizx^x^ 
izm zti&ft&zmtz mmfeztifzj <y b^m. 

(17) WL<r>i}^y?Z^tsWmTn-t~,-<rnX'4 
^yb<r)®mim-fZ>tzibco. oyc^-^siwm 

±<03>t A -^ • 7a?7Am&x%'?x. m&m 
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mfeztvr^ hm&mmm 1 *rt?>?frt>m 

comi®&£m2wy?frt>m?tJR&tiif>(7)m2tii$ 
t. i-Kx<vft^£mtmm%%2i\tzj<ybco% 

&.<r)mM®®.t. ^X?)%JLt:tiiGlzm-f&ms&% 

%ztiK4<yb<?mi<omi®m.tcr)fflcom£. ana 
•th nmti&tvz'i <y bommm t Lxmn-tz 

t:lh(Dm3tii$t$:i!ts3yt:jL-? • Tup? AS 
iSb. 

h. 

[02] ^m^mt^mmizxh. nmztmt 

•y b £5jcf 7a -r ?0T&£ . 

CH3 j 2^<rm&z-? ■ tvyfnmmwmh 

<MzmLtt~9 ■ ^-b^WVVx9<r>\^<rM&.<r) 

mm-tmx'$>h. 

[04 ] t*j b*7*-y-&wemff7n*vvft0) 
tirtvu yyj ywxT-i/vWfflZvki-ra v^mx- 
hh. 

[05] sswro-fe >yimx'®m-t h z. t <dx-* 

^7f- -7)VZndmX'hZ> . 
[06 ] *^BB<0^tcJ:S. £Tl,fc**fclW*4 



[07] *^ollteWcJ:^ft«Sa«)TD-b.y-9-wtt^ 
t-rJW, ftTltzti^z^XBlZmzZMzmg. 

B&) $r^ff-rs^cO5!igi2r^-tSat0T'*S. 

[08] &mrn-t-yvmm : £-?zmmLx. & 

6io wH-ru?-?- 
j^ybm^ 
4<yb ■ 97 

■i y?v*y? 

mm?? 
WLxvy? 
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